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^ s if * c the ddmoverv - > the c^o- and c>e *\ r d u W lSl <r ^ xai es * 

s separator? module and the operating conditions of fiuid si-sere rate in order to achieve maximum selecirvjtv 
< cec« ^rs i»v Lr see ^">c- - «^ *> - 

defined as: She r 3 ec en of Sow moieaj 

mat at she high molecular weight species tost passes through id* oltrsiiitrMInn surface. The Process of ibis 
^mention can be conducted in any ■iSSmiPSmeon application wbeh is operated a: iow volumetric conversions, 
w r n -x •> ? r < nt . t r -- )v . 1 - t „^ i 

ns - - < < m r < K e 

- - - < ^ ^ <m he is»- a - 

of this mvemio rdudes < on stream wherein s portion of She seper a 

iS " G -Ft £ e me(r , m Dfes pJ h 

p rmeata sf earn 5 >^< - s 

the desired concentration of species in the bulk reteniam this invention makes it possible so m>„ 
maintain tee Hex of the ioe< molecmar weight compersenf flow through > separation * , . ,v by the 
i am 

SS 

M ■ : _..HS§nis 

S<Tm - v \ control over both the mm, aspect a< o arid the corresponding module ^=> a <■ 
25 m the extern of concentration poa< *ai<m *o be *c - v. F «ve 

s t gth end neigm a shear rate which i§ too - 

ate old « os a . - *e ) 

etjfeo a shear rate whips; is bo high, fluid baciolovr wH! result Tdus by smmitaneoussy ooaYn^ina both the 
" r " ^ " - . . - 

so low membrane area and high selectivity ss <. ^ * rcproCueibie sod sisbie. 

Trie SW3 0"3 aii&nabie with ^he present invention are not limited c 8 concentration process wherein 
ids Sow moiecLrar weight, species differs in rfioieceiar weight from me high rnoiecsiar weight species by s 
factor of S or mors. The sspemSlom; atiamabie inciede separations of species wherein me moiecuisr weights 
%id£ 5 The i t a & utifiserj n th« process cr 

35 ^ ^ " " i <m ^ m . 0 - -> n - - v - 

These memorsnes ss vreli as the hoiiow rlbers ha^e reientioo ciit-offs from abi^et i.000 to about i .000,000 
nom;nai mcdoe:./::- weight limit ififriWLi. 

Tne optimum maduls aspect ratio is dependent upon tne tyse of aepaaeon channs! or tscer eei;::ee and 
oependerst jdo p -^c t-or:aSiiy censtants i dsf ec ano" - sC-ae c - •mea&Sity v ^ 

x " i v v > - "> c% ce i o 

" " " - - ^ - ^ W! h 

= opt - > o. v r i t ananc cr-cst^ons -,er as m , 

« - % ^ ol v. w , m c V .sat; \ t -„ r < ss - £c; ee:f 

ratio" ss Eiseant the L/e caicshsted by tfonation \. -plus or mam 10 percent By She phrase "'seostantlaiiy the 
'vt"o- n t e - — - , v ~ ^ 

10 percent. 

Fs>r optknai perfcrrrsancs, the rrsoduie aspect raise is given by: 
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K is a function of the ratio of the tnsn^channel pressure drop to tbs average pressure m the channel K is 
ob v» - .v- -\- c „ s\ ins procedure set forth below, his the chains! height or the hollow fiber rate 
« is- the ratio of the redrcuteSon streara fkw rate-, Ok, to the penmeate stream flow rats, Op, a is the 
viscosity of the incoming oiasma besag sapatsted, L is the length of the chare?©} or fiber and L» is lbs 
mbrane is wet with the Squid to be uitrsffltored. 
ing at ieast one wall formed of a porosis membrane, h is the 
3 §>e height of the chared shown in Figure 4. Genera&y h for 
i about .OK30 and .030 cm. In hoJIow fiber cySndncai geometry, h is the 
5 of the fiber turners shown in Figure 5 and is generally between about -DJ5Q and .025 cm. In ths 



conventional systems, the system of this Invent® 
rs rate or an era * lew volumetric ft* but si £ 
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Equation 3 



wttet ein A is vm 
by equation 4 f< 

A ?„ = 2.0 D " b* 5 Equation 4 

C >n 0! of Si concern ?tc^ o&rteatairi sngemia ow mocuie depsnds both upon a comb >sd 
- , - _ - - ^ =>-*r ^ u n 0 , 

ssign - operating shear rats are feaslhie This testis > «?er iimst the 

a c: „ ,,v " - r ectasia* c stream w <ne Ch t srrne Se e ean c % ate Cfc s 
between sbout 6 arid 100, preferably between about SO and 50 and most preferably SO. 
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i The value of d 
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The flowing example Urates the present invention and is not is 



The module aspect ratio arid operating c 
5 separation of IgM from athumin in hucna» 
vim an NMWL of 500.000. The optirnut 



j see" 1 tc 25 i - von rate near 0.03 vmi 

and achieve a sssectiv% of A R ~ 0.8 {Hals ■ 0-10 and R^ » 
; - which permeate ' < rates of shout 40 ms/rhn are -e . C This 
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and ST» 3700 «cr* 






so is: , ) — ;o between JO snd SO. 



sysfem of dasm i whs sik ami essurs 

means to She outlet of said separation means is confrc-isd to betweer; about 0.7 and 0.85. 

5. A prc-ce a high ncec ar weig straa* snd s ow moiecu 

weight pem-ieais - ^ * - -~ a separation mod^is v ~ separation means comprising a plurality oi f - 

SS - * ' ^ dC . C - . a. , - C. 

& x - a;y m aspect rafco defined by £i« c - i sod oe«og between about 50 ano 5,000 which 
Introducing ssid blood pissma into so fciai ponicn of said separate modiiia and rsmcvi^ said high 
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rate to She permeate stress?. ffew rate to 
oressure oi the outlet to said aeparaSon r= 
3tns to bet - 0 and .85, 
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FIG .2 



